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Aims and Objectives ?

• What we learned from moroccan families needs

• What we are currently able to offer to them

• What it would be necessary to improve helthcare of  genetic diseases in our country 

to bring back the experiment of a Moroccan genetic service  in 
genetic counselling and information
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Département de Génétique Médicale
Institut National d’Hygiène Rabat

Public service dedicated, since 1990, to medical genetics with five 
major missions:

To provide genetic counselling and information regarding 
hereditary diseases

To offer a consultation and an expertise in the field of 
dysmorphology

To set up and use genetic methods to investigate hereditary 
diseases

To contribute to education, Teaching and training in 
medical genetics

To take part in genetics research

Our experiment enables us to appreciate the needs and requests of 
the families

Who are we and What about our mission?

Who are the persons referred to our center?

• Arabo-berber Moslem homogeneous population from different regions 
of Morocco

• High risk of inherited genetic diseases
High consanguinity rate
Advanced maternal and paternal age
Large families size
Low Knowledge in genetics / Well informed couples
Access to genetic service limited

• Low or moderate socio economical level / High level
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For which type of pathologies?

• Common genetic disorders and rare diseases which require adapted answers

• Responsible for a major proportion of severe physical and mental handicaps

• Heavy medical care with high economic cost

• Lack of public health measures (out of health system priorities)

• Diagnosis are sometimes difficult to establish: patients referred for pathologies not clearly 
identified and require specialized analyses often not available in Morocco
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General contexte

• Largely mediatized progress in genetic research with many medical applications

• Universalization of some genetic services offered in particular by laboratories installed in 
developed countries
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Proposals to families at genetic risk depends on:

• Progress in research and medical care

• Possibilities offered by our health system 

• The means which the family can engage to finance the strategy 
suggested

• Our network of collaborators 

46,XX,-7,+der(7)t(6;7)(p22,q32)pat

How to improve genetic services to prevent
and control genetic diseases ?
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Recommendations for developing strategies

for prevention of genetic diseases ?

to sensitize the policy-makers to develop a national stratgy for Integrating 
prevention and care of  genetic diseases  into public health policy

To set up national programmes with preventive measures against the
factors contributing to an increased frequency of genetic disorders

Consanguinity and high risk of genetic diseases

Account for a high prevalence of autosomal recessive diseases, some are rare or exceptional

Education of the population should be with much of tact 

Acting firmly when families have a high risk

Encouraging research to identify rare syndrome genes by homozygotie mapping

Moroccan pedigree showing high level of consanguinity and several affected children

EDAR

50% of couples referred to our consultation of genetics (22% of Down syndrome parents) 

Large Moroccan family with autosomal recessive microcephaly syndrome
co-segregating with a homozygous balanced translocation t(3;10)(p24;q22)

Consanguinity and new syndromes

Wich strategy to prevent chromosomal disorders?
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Enfant Normal
Enfant Trisomique
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High proportion of births to older mothers

Couples got married young, family sizes were
usually large with last children born at an advanced
maternal age

Marriages are currently later

TRISOMIE 21 AU MAROC
Rang de naissance
A propos 562 cas

The development of clinical genetic services, based on easily
transferable applications of DNA technology instead of conventional

approaches could provide immediate benefits to health care

ARMS-PCR in Spinal muscular atrophy (SMN1 gene deletion)
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Multiplex PCR for Dystrophin gene deletions

The development of clinical genetic services, based on easily
transferable applications of DNA technology instead of conventional

approaches could provide immediate benefits to health care

241 tggatgaagt tggtggtgag gccctgggca ggttggtatc aaggttacaa gacaggttta
301 aggagaccaa tagaaactgg gcatgtggag acagagaaga ctcttgggtt tctgataggc
361 actgactctc tctgcctatt ggtctatttt cccaccctta ggctgctggt ggtctaccct
421 tggacccaga ggttctttga gtcctttggg gatctgtcca ctcctgatgc tgttatgggc
481 aaccctaagg tgaaggctca tggcaagaaa gtgctcggtg cctttagtga tggcctggct
541 cacctggaca acctcaaggg cacctttgcc acactgagtg agctgcactg tgacaagctg

1 gtacggctgt catcacttag acctcaccct gtggagccac accctagggt tggccaatct
61 actcccagga gcagggaggg caggagccag ggctgggcat aaaagtcagg gcagagccat
121 ctattgctta catttgcttc tgacacaact gtgttcacta gcaacctcaa acagacacca
181 tggtgcatct gactcctgag gagaagtctg ccgttactgc cctgtggggc aaggtgaacg

601 cacgtggatc ctgagaactt cagggtgagt ctatgggacg cttgatgttt tctttcccct
661 tcttttctat gattaagttc atgtcatagg aaggggataa gtaacagggt acagtttaga
721 atgggaaaca gacgaatgat tgcatcagtg tggaagtctc aggatcgttt tagtttcttt
781 tatttgctgt tcataacaat tgttttcttt tgtttaattc ttgctttctt tttttttctt
841 ctccgcaatt tttactatta tacttaatgc cttaacattg tgtataacaa aaggaaatat
901 ctctgagata cattaagtaa cttaaaaaaa aactttacac agtctgccta gtacattact
961 atttggaata tatgtgtgct tatttgcata ttcataatct ccctacttta ttttctttta

1021 tttttaatgg atacataatc attatacata tttatgggtt aaagtgtaat gttttaatat

1081 gtgtacacat attgaccaaa tcagggtaat tttgcatttg taattttaaa aaatgctttc
1141 ttcttttaat atactttttt gtttatctta tttctaatac tttccctaat ctctttcttt
1201 cagggcaata atgatacaat gtatcatgcc tctttgcacc attctaaaga ataacagtga
1261 taatttctgg gttaaggcaa tagcaatatc tctgcatata aatatttctg catataaatt
1321 gtaactgatg taagaggttt catattgcta atagcagcta caatccagct accattctgc
1381 ttttatttta tggttgggat aaggctggat tattctgagt ccaagctagg cccttttgct
1441 aatcatgttc atacctctta tcttcctccc acagctcctg ggcaacgtgc tggtctgtgt
1501 gctggcccat cactttggca aagaattcac cccaccagtg caggctgcct atcagaaagt
1561 ggtggctggt gtggctaatg ccctggccca caagtatcac taagctcgct ttcttgctgt
1621 ccaatttcta ttaaaggttc ctttgttccc taagtccaac tactaaactg ggggatatta
1681 tgaagggcct tgagcatctg gattctgcct aataaaaaac atttattttc attgcaatga
1741 tgtatttaaa ttatttctga atattttact aaaaagggaa tgtgggaggt cagtgcattt
1801 aaaacataaa gaaatgaaga gctagttcaa accttgggaa aatacactat atcttaaact
1861 ccatgaaaga aggtgaggct gcaaacagct aatgcacatt ggcaacagcc cctgatgcat
1921 atgccttatt catccctcag aaaaggattc aagtagaggc ttgatttgga ggttaaagtt
1981 ttgctatgct gtattttaca ttacttattg ttttagctgt cctcatgaat gtcttttcac
2041 tacccatttg cttatcctgc atctctcagc cttgactcca ctcagttctc ttgcttagag
2101 ataccacctt tcccctgaag tgttcctt

The development of clinical genetic services, based on easily
transferable applications of DNA technology instead of conventional

approaches could provide immediate benefits to health care

Thalassémies β

Education of public
and a better acces to updated informations

To understand the significance of genetic diseases

Can occur with no family history
Everyone of us carries several abnormal genes
The concept of probability and mendelien inheritance
Correcting the wrong ideas and perceptions

Education of public
and a better acces to updated informations

To reassure and avoid psychological distress
when risks are not justified

to propose to couples, if possible, a prevention strategy when the
genetic risk is real and high

TAR syndrome

Education of public
and a better acces to updated informations

To support wise decisions when couples with a high risk of 
inherited genetic disease in their offspring decide not to undertake

a further pregnancy because they had already healthy children

Education of public
and a better acces to updated informations

To explain the significance of the tests  performed during pregnancy

Caryotype  is not useful to detect monogenic disorders
Maternal serum test is not diagnosis test of trisomy 21 
No test guarants the health of the future child
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Infrastructures and training policy

• Strengthening the existing genetic services which require physicians well-trained in 
clinical, chromosomal and molecular genetics

• to improve understanding of genetic diseases among the other physiciens and primary
healthcare personnel 

• To encourage the training by research, within international networks, on  genetic diseases
in the Moroccan population 

• Raising the level of genetics teaching in médical schools

• Efforts should be made to  increase public awareness of progress in genetics through
mass media educational campaigns

Socio-cultural, ethical and religious considerations

What becomes the concept of curable diseases when the couples  have no 
possibility to access to treatments

The femal carrier status for recessive X linked diseases must be explained to 
the couple with much ability and prudence 

Promoting debate on  prenatal diagnosis and selective termination of 
pregnancies: A health policy which would encourage the antenatal diagnosis
should act for amending the law and  allow selective termination of pregnancy
for severe genetic diseases

Conclusion

Because of the time required to set up an efficient strategy for 
prevention of genetic diseases in Morocco

And

Because of the speed of development and discovery in genomics

it is important that this process starts with simple and low cost
mesures without delay


